Enhancer sequences located 3' of the mouse immunoglobulin lambda locus specify high-level expression of an immunoglobulin lambda gene in B cells of transgenic mice.
In contrast to the mouse immunoglobulin heavy chain and kappa light chain genes, very little is known about the regulation of expression of the immunoglobulin lambda light chain locus. To identify elements responsible for lambda gene regulation we mapped DNaseI hypersensitive sites associated with a functionally rearranged lambda 1 gene in nuclei from the myeloma cell line J558L. Tissue-specific hypersensitive sites were identified 2.3 to 2.5 kb upstream of the CAP site of both the lambda 1 gene and the unrearranged variable (V) lambda 2 gene segments. DNA sequences flanking the lambda 1 gene were isolated and tested for their influence on expression of the lambda 1 gene after transfection into myeloma cells and after injection into fertilized mouse eggs. Two enhancer elements were identified downstream of the lambda 1 gene. A proximal element (located 4 to 10 kb 3' of the gene) enhanced expression of a lambda 1 gene in stable myeloma cell transfectants but had no effect on the expression of a heterologous reporter gene in transient assays. A second, distal element, located approximately 30 kb 3' of the gene, enhanced heterologous expression in J558L cells expressing a lambda gene but not in a non-lambda myeloma cell line (SP2/0-Ag14). Co-injection of cosmids containing the lambda 1 gene and both the proximal and distal downstream elements into fertilized mouse eggs resulted in high-level expression of the lambda 1 transgene in B cells of transgenic mice. The identification of these lambda regulatory elements, in addition to contributing to an understanding of lambda gene regulation per se, will facilitate the study of the regulation of differential expression of kappa and lambda light chain genes in the immune system.